Distinct mechanisms mediate the initial and sustained phases of cell migration in epidermal growth factor receptor-overexpressing cells.
Elevated levels of epidermal growth factor receptor (EGFR) are predictive of increased invasion and metastasis in many human cancers. In the present study, we have shown that two distinct pathways regulate cell migration in EGFR-overexpressing invasive cells such as MDA 468 breast cancer cells: mitogen-activated protein kinase (MAPK or ERK 1 and 2) pathways play a major role in early stages to cell migration; and protein kinase C delta isoforms (PKC-delta) play a significant role in later stages of sustained cell migration. Inhibition of MAPK activity with MAP kinase kinase (MEK) inhibitor PD98059 blocks early stages of cell migration (up to 4 h); however, cells revert back to enhanced cell migration after 4 h. While inhibition of PKC-delta activity with rottlerin or dominant-negative PKC-delta expression blocks sustained cell migration after 4 h and up to 12 h, the combination of MAPK and PKC inhibitors completely blocked transforming growth factor alpha (TGF-alpha)-induced cell migration in EGFR-overexpressing breast cancer cells. However, inhibition of MAPK activity completely blocked cell migration in low EGFR-expressing non-invasive breast cancer cells such as MCF-7 cells. Forced overexpression of EGFR in MCF-7 cells (EGFR/MCF-7 cells) resulted in cell migration patterns seen in MDA 468 cells, that is, MAPK pathways play a major role in early stages to cell migration, and PKC-delta plays a major role in later stages of sustained cell migration. The above data demonstrate that EGFR-overexpressing invasive cells have the ability to compensate the loss of MAPK-mediated signaling through activation of PKC-delta signaling for cell migration, which plays a major role in invasion and metastasis. In addition, data suggest that inhibition of MAPK and PKC-delta signaling pathways should abrogate cell migration and invasion in EGFR-overexpressing human breast cancer cells.